Characterization of solubilized opioid receptors: reconstitution and uncoupling of guanine nucleotide-sensitive agonist binding.
Opioid receptors were solubilized from bovine striatal membranes with the zwitterionic detergent 3-[(3-cholamidopropyl)dimethylammonio]-1-propanesulfonate-(CHAPS). High concentrations of NaCl (0.5-1.0 M) were necessary to ensure optimal yields, which ranged from 40 to 50% of membrane-bound receptors. This requirement was found to be specific for sodium, with only lithium able to substitute partially, as previously reported for solubilization with digitonin. Opioid antagonists, but not agonists, were able to bind to soluble receptors with high affinity. High-affinity binding of mu, delta, and kappa agonists was reconstituted following polyethylene glycol precipitation and resuspension of CHAPS extract. Evidence is presented suggesting that this is the result of inclusion of receptors in liposomes. Competition and saturation studies indicate that the three opioid receptor types retain their selectivity and that they exist in the reconstituted CHAPS extract in a ratio (50:15:35) identical to that in the membranes. In reconstituted CHAPS extract, as in membranes, mu-agonist binding was found to be coupled to a guanine nucleotide binding protein (G protein), as demonstrated by the sensitivity of [3H][D-Ala2,N-methyl-Phe4,Gly5-ol]-enkephalin ([3H]DAGO) binding to guanosine 5'-O-(thiotriphosphate) (GTP gamma S). In the reconstituted CHAPS extract, complete and irreversible uncoupling by GTP gamma S was observed, whereas membrane-bound receptors were uncoupled only partially. Treatment with GTP gamma S, at concentrations that uncoupled the mu receptors almost completely, resulted in a fourfold decrease in the Bmax of [3H]DAGO binding with a relatively small change in the KD. Competition experiments showed that the Ki of DAGO against [3H]bremazocine was increased 200-fold.(ABSTRACT TRUNCATED AT 250 WORDS)